Dysregulation of apoptosis in hepatocellular carcinoma.
The tightly controlled homeostatic mechanisms between cell growth and apoptosis that exist in normal liver tissue are disrupted during hepatocarcinogenesis. The TGF (transforming growth factor)-beta signaling system is a central component of the mechanisms by which cell growth and apoptosis are controlled in the liver. The recent delineation of the TGF-beta signaling pathway has provided a unique framework for analysis of the impact that disruption of individual components of this signaling pathway can have on apoptosis during hepatocarcinogenesis. Here we review recent data on involvement of the TGF-beta signaling pathway in the dysregulation of apoptosis frequently observed in hepatocellular carcinomas. The data indicate that disruption of the TGF-beta pathway at the pre-receptor, receptor, and post-receptor levels occurs in hepatocellular carcinomas and can cause dysregulation of apoptosis. Also, substantial evidence now exists that phosphatidylinositol-3-kinase (PI3K) may function as an important negative regulator of the TGF-beta 1-induced apoptosis in hepatocellular carcinomas. Taken together, the available evidence indicates that disruption of the TGF-beta 1-induced apoptosis as well as growth inhibition is an important and integral part of the multistage process of liver carcinogenesis.